Suppression of hepatocellular carcinoma by baculovirus-mediated expression of long non-coding RNA PTENP1 and MicroRNA regulation.
Long non-coding RNAs (lncRNAs) play regulatory roles in cancers. LncRNA PTENP1 is a pseudogene of the tumor suppressor gene PTEN but its roles in hepatocellular carcinoma (HCC) have yet to be explored. Here we confirmed that PTENP1 and PTEN were downregulated in several HCC cells, thus we constructed Sleeping Beauty (SB)-based hybrid baculovirus (BV) vectors for sustained PTENP1 lncRNA expression. Co-transduction of HCC cells with the SB-BV vector expressing PTENP1 elevated the levels of PTENP1 and PTEN, which suppressed the oncogenic PI3K/AKT pathway, inhibited cell proliferation, migration/invasion as well as induced autophagy and apoptosis. The overexpressed PTENP1 decoyed oncomirs miR-17, miR-19b and miR-20a, which would otherwise target PTEN, PHLPP (a negative AKT regulator) and such autophagy genes as ULK1, ATG7 and p62, indicating that PTENP1 modulated the HCC cell behavior and gene networks by miRNA regulation. Injection of the PTENP1-expressing SB-BV vector into mice bearing HCC tumors effectively mitigated the tumor growth, suppressed intratumoral cell proliferation, elicited apoptosis, autophagy and inhibited angiogenesis. These data collectively unveiled the molecular mechanisms of how PTENP1 repressed the tumorigenic properties of HCC cells and demonstrated the potential of the SB-BV hybrid vector for PTENP1 lncRNA modulation and HCC therapy.